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It was the purpose of this study to characterize the 
proliferating cells in skin lession of Sezary's syndrome 
and of mycosis fungoides by means of their surface 
markers and their response to Phytohemagglutinine mi-
togen stimulation. Viable infiltrating cells were freed 
from skin biopsy specimens by means of a disaggregat-
ing homogenizer and the cells yielded were tested with 
heterologous polyvalent anti-human lg and with anti-
human T-cell globulin, as well as for spontaneous rosette 
formation with sheep red blood cells (SRBC) and for 
their response to stimulation with Phytohemagglutinine. 
Most of the infiltrating cells in skin lesions of mycosis 
fungoides and Sezary's syndrome lack receptors for anti-
human lg but form spontaneous rosettes with SRBC and 
have receptors for anti-T-cell globulin, indicating the T-
lymphocyte nature of the infiltrating cells; however, 
their response to Phytohemagglutinine is weak. The re-
sults indicate the atypical, presumably neoplastic, na-
ture ofT-lymphocytes proliferating in skin lesions of 
mycosis fungoides and Sezary's syndrome. 
There is strong evidence that the abnormal cells in the 
peripheral blood of patients with mycosis fungoides (MF) and 
Sezary's syndrome (SS) are thymus-derived (T) lymphocytes; 
they are nonadherent, form rosettes with sheep red blood cells 
(SRBC), respond to stimulation with Phytohemagglutinine 
(PHA) but lack surface immunoglobulins and receptors for 
complement [1-4]. Though some Sezary cells may lack both T-
and bone marrow-dependent (B) lymphocyte surface properties 
[5], in more recent classifications of malignant lymphomas SS 
is refened to as T-celllymphoma [6-9]. It was the purpose of 
this study to characterize the proliferating cells in skin lesions 
of MF and SS by means of surface markers and their response 
to stimulation with PHA. 
MATERIALS AND METHODS 
1. Harvesting of Infiltrating Cells from Shin L esions 
In 18 skin lesions from 7 patients with MF and in 5 skin lesions from 
5 patients with SS, viable inf!.ltrating cells v:ere freed from skin biopsy 
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Abbreviations: 
ATCG: anti-human T-cell globulin (absorbed) 
ATCG-BC: ATCG binding cells 
B-lymphocytes: bone marrow-derived lymphocytes 
E-RFC: rosettes forming cells with SRBC 
Ig-BC: lg binding cells 
lg GAM: polyvalent anti-human immunoglobulin GAM 
L TT: lymphocyte transformation test 
MF: mycosis fungoides 
PHA: phytohemagglutinine 
PHA-R (cpm): PHA response (counts per minute) 
SS: Sezary's syndrome 
SRBC: sheep red blood cells 
T -lymphocytes: thymus-derived lymphocytes 
specimens by means of a disaggregating homogenizer (Fig 1). The 
resulting suspension was filtered through gauze to remove tissue rem-
nants and centrifuged at 150 g for 15 min at 4°C. Contaminating red 
blood cells were lyzed with 0.75% ammonium chloride. No ammonium 
chloride was used in the lymphocyte stimulation test. After washing 
the cells were counted, their viability assessed by the trypan blue 
exclusion test, and the cell concentration adjusted to 5 X 106 lympho-
cytes per 1 rn1 of the suspension. 90-95% of the small round cells in 
lymphoid infiltrates were freed out of the tissue by the homogenizing 
procedure. From a 1000 mg biopsy an average number of 4 x 107 cells 
were yielded (range from 2 x 106 to 1.2 X 108). The lymphocytic nature 
of the majority (92-98%) of the cells yielded was assessed by means of 
enzyme cytochemical cell differentiation [10] on smears prepared from 
cell suspensions. Cryostat sections were done from the fibrous tissue · 
material left and stained for acid phosphatase and nonspecific esterases. 
No enzyme cytochemically-negative cells were left within the detritus. 
2. Testing B-Cell Properties 
0.1 ml of the cell suspension extracted from skin lesions was incu-
bated with an aliquot of polyvalent rabbit anti-human lg serum (anti-
lgG, lgM, lgA, H and L chains, Dakopatts-Medac, Hamburg) at 4 ac 
for 20 min, followed by washing and subsequent incubation with FITC-
conjugated goat anti-rabbit lg serum (Behring-Hoechst AG, Marburg). 
Membrane fluorescence and the morphology of the cells could be 
examined at the same time by alternatively switching from fluorescent 
vertical illumination to normal light interference contrast microscopy 
(Leitz equipment). 
3. Testing T-Cell Properties: Rosette Formation. with SRBC 
E rosettes. 0.1 rn1 of a 1 X 107 cells/ rnl suspension was mixed with an 
aliquot of fetal calf serum (FCS Gibco-biocult, Glasgow). Neuramini-
dase-pretreated SRBC (Behring-Hoechst AG, Marburg) were added, 
giving a final ratio of approximately 20-30 SRBC/skin cells. After 
incubation at 37°C for 20 min, the cells were centrifuged at 150 g for 5 
min and then left at 4 o for 1 hr. The cells were then gently resuspended 
and examined by interference contrast microscopy. 
Receptors for anti-T-cell globulin (ATCG). ATCG was prepared 
from rabbit-anti-thymocyte serum by absorption with kidney homog-
enate, cells from patients with chronic lymphoid leukemia and several 
lymphoblastoid cell lines. The exact procedures for preprations, speci-
ficity testing of the ATCG and its use in studying hematologic disorders 
are described elsewhere [11,12]. Immunofluorescence staining of lym-
phocyte receptors for A TCG was made according to the technique 
described for B-cells. 
Response to PHA. Lyophilized PHA (Welcome) was reconstituted 
in 5 rn1 distilled water and then diluted 1:4 and 1:8 with Hank's solution. 
20 p.l of the solutions were injected into the wells of flat-bottomed 
Microtiter plates, lyophilized and stored at -20°C. Microtiter plates 
were reconstituted by adding 0.2 ml Hepes buffered medium TC 199 
and 20 pl AB serum -per well. 20 p.l responding cell suspension (1 x 105 
skin cells) were then added, resulting in a final culture volume of 0.24 
mi. The Micro titer plates were cultured for 4 days at 37°C. For the last 
16· hr the cultures were labeled with 2 p.Ci 3H thymidine per well 
(Amersham, spec. act. 5 Ci/mmol). The cultures were harvested by a 
multiple sample precipitator (0. Hiller, Madison, Wise., USA) and 
counted in a tri-carb liquid scintillation counter (Packard Co., Inc., 
Instrument GmbH; [13]). Results were given as mean counts per minute 
(cpm) from quadruplicates. Peripheral blood lymphocytes, isolated 
according to the B~yum method [14], were taken from healthy persons 
for controls. 
RESULTS 
The results of our functional studies on infiltrating cells in 
skin lesions of MF and SS are summarized in Tables I and II. 
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F1c L a-c, Disaggregating homogenizer to separate viable cells from 
cutaneous infiltrates. 
A mean percentage of 17% of the cells in MF and in SS bear 
receptors for lg, whereas the majority of the mononuclear cells 
bear receptors for A TCG (Fig 2; 80% in MF lesions, 98% in SS 
lesions)_ In order not to lose too many cells by further proce-
dures, no in vitro incubation and subsequent washing for re-
moval of cytophilic antibodies was done; so part of the positive 
cells could be due to cytophilic binding of lg by Fe receptors 
[15,16] and the 17% figure forB cells may be too high. However, 
only part of the ATCG-positive cells form spontaneous rosettes 
with SRBC (44% in MF, 52% in SS). The 3H-thymidine incor-
poration of the tissue cells following stimulation by PHA was 
negative in 3 of 6 MF lesions tested. There was a moderate 
statistically significant deviation from the mean in the normal 
distribution more than 5 times the standard deviation (sigma) 
of the low background-in vitro response of the cells of skin 
infiltrates in 3 MF lesions and 1 SS lesion. However, there was 
a significant discrepancy between the number of cpm resulting 
from stimulation of normal peripheral blood lymphocytes (range 90,000-250,000 cpm, n=250) and of tissue cells from skin 
lesions (range 1,000-65,000 cpm). 
DISCUSSION 
It is widely accepted that SS is the erythrodermic and leu-
kemic form of MF and that the atypical cell in the peripheral 
blood is a neoplastic variant of lymphocytes [1-4,17]. The 
infiltrating .cells in skin lesions of MF have been shown to have 
properties ofT-lymphocytes forming spontaneous rosettes with 
SRBC [2,18-22], whereas surface markers for B-lymphocytes 
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are lacking. By the use of peroxidase conjugated anti-T-cell 
sera the thymus-derived origin of the infiltrating cells has bee_n 
demonstrated at the electron microscopic level [23]. Therr 
histiocytic or monocytic nature can be excluded most easily 
TABLE I. Surface marhers and 3H-thymidine incorporation following PHA stimulation of cells freed from shin infiltrates 
3H-Thymidine incorporation 
Surface markers" in lymphocyte transformatiOn 
, Lesions Ding-
test (cpm•) 
Pat1ent tested , nosis lg ATCG E Spon-No. bind- rosettes PHA PHA 
ing binding forming ta- 1:4 1:8 
cells cells cells neous 
KS 1 MF 18 30 
KS 2 MF 24 190 W531 
KS 3 MF 24 295 l'' 1,036 i 1,804 
AG 4 MF 5 50 
BK 5 MF 24 54 
BK 6 MF 5 28 225 i 65,570 i 61,138 
BK 7 MF 30 80 
BK 8 MF 79 
BK 9 MF 94 
BK 10 MF 25 80 328 N 417 i 1,752 
BK 11 MF 24 54 543 N371 N 741 
PL 12 MF 50 
PL 13 MF 16 
KM 14 MF 4 70 271 N 265 N 172 
KM 15 MF 6 88 
KM 16 MF 82 20 
AM 17 MF 37 
WR 18 MF 60 35 
JE 19 ss 9 42 
TO 20 ss 25 
WM 21 ss 27 42 
LL 22 ss 15 98 73 559 i 2,057 i 2,571 
JG 23 ss 10 
" % mononuclear cells 
• cpm: counts per minute 
' N: within normal distribution 
"j: Besides the normal distribu tion of spontaneous incorporation (deviation 
from mean more than 5 sigma) . 
TABLE II. Immunological and functional characterization of 
infiltrating cells harvested from shin lesions of mycosis fungoides and Sezary's syndrome 
Mycosis Sezary's 
fungoides Syndrome 
Number of patients tested 7 5 
Number of lesions tested 18 5 
Ig binding cells" 17 17 
ATCG binding cells" 80 98 
E rosettes forming cells" 44 52 
L TT: positive reactors/lesions tested 3/6 1/1 
• mean % of mononuclear cells 
F1c 2. Annular immunofluorescence of a T-cell harvested from a 
Sezary's syndrome skin infiltrate; incubation with ATCG (indirect 
method; reduced from X 1000). 
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through enzymecytochemical methods [nonspecific esterase 
negative; [18,24,25]]. Interdigitating reticulum cells shown in 
skin lesions of MF [26] indicate a T -cell specific micro-environ-
ment. 
The binding of ATCG to most of the infiltrate cells in MF 
and SS gives further evidence for the T cell nature of the cells. 
The figures for B (17%) and ATCG positive T cells (98%) add 
up to 115%. Besides methodological variations this overlap may 
be due to immature lymphoid cells bearing both B and T cell 
markers [27,28]. 
The fact that there is a marked discrepancy between the 
percentage of ATCG positive and E-rosettes forming cells gives 
further evidence that the infiltrating cells in the cutaneous T -
cell lymphomas (MF and SS) do not display properties of 
normal lymphocytes. 
Since there always is a considerable number of concomitant 
B cells (17%) and monocytic cells (2-3% as revealed by nonspe-
cific esterase and acid phosphatase reactions) required for the 
T cell reaction to PHA [29] the weak or absent responsiveness 
of the infiltrating cells to PHA reflects the lack of normal T cell 
function of these cells. 
Slowly replicating cells may not only react differently than 
rapidly replicating cells but may also be quite resistant to 
therapy. It has been shown that the human T lymphocyte 
antigen bearing phenotype ability to form E-rosettes and re-
sponsiveness to mitogens are markers and characteristics of 
some sequential stage of T cell differentiation [30]. This is in 
accordance with the observation of reduced or negative re-
sponse of Sezary's syndrome lymphoid cells to mitogens [2,5]. 
Additional evidence for the atypical and presumably-neoplastic 
nature of the T -lymphocytes in skin infiltrates of MF was given 
by Feulgen DNA measurements [31] and cytogenetic studies 
[32]. Since the capacity of peripheral blood lymphocytes to 
respond to PHA seems to be a thymus dependent event [33,34] 
the PHA unresponsiveness of inflltrating cells in MF and SS 
may be due to the inadequate micro-environment found in skin 
lesions of cutaneous T-celllymphomas. 
We gratefully acknowledge the technical assistance of Miss E. Eb-
meyer and Mrs. F. Clauss. 
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